Background: Neck masses are common in children; they could present diagnostic challenges, and some may be malignant. This study determines the etiology, histopathology, and outcome of treatment in a Nigerian tertiary center. Materials and Methods: This is a three-year retrospective study of children managed with neck masses at the University of Benin Teaching Hospital between January 2007 and December 2009. The biodata, side distribution of the masses, clinical conditions of the children at presentation, methods of biopsy, histopathology results, definitive treatment options, follow-up, and outcome were analyzed. Results: A total of 35 children who were aged between one month and 16 years (mean, 8.1 ± 2.6 years) with a male : female ratio of 1.9 : 1 (23 males to 12 females) were managed with 26 (74.3%) acquired and nine (25.7%) congenital neck masses. The masses were located in the anterior triangle in 14 (40%) cases, right side of the neck in 12 (34.3%), and left side of the neck in seven (20%), with two (5.7%) bilateral/confluent. Twelve (34.3%) cases were enlarged lymph nodes; five (41.7%) of them due to malignant lesions. Except for the neck mass, 16 (45.7%) of the children enjoyed clinically stable health on presentation. Twenty (57.1%) acquired tumors were malignant compared with 15 (42.9%) mainly congenital tumors which were benign. Four malignant tumors (11.4%) were rare in anterior triangle. Hodgkin's lymphoma, 9 (25.7%), and thyroglossal duct cyst, 5 (14.3%), were most common malignant and nonmalignant masses, respectively. Surgical excision was curative in 12 (34.3%) cases, but others required additional chemo and/or radiotherapy, with two (5.7%) mortality recorded due to late referral of children with Hodgkin's lymphoma. Conclusions: Many neck masses in otherwise healthy children in our setting were malignant. We advocate early surgical consultation and thorough histopathologic analysis of neck masses in children in our subregion.
Introduction
Neck masses in infants and children are common worldwide and constitute a major indication for surgical consultation in many pediatric surgical centers. [1, 2] The etiology varies from benign/congenital lesions which may be present at birth to acquired/neoplastic lesions which may manifest in late childhood. [1] [2] [3] [4] [5] Neoplastic and nonneoplastic tumors could involve the whole neck or may present as a small lump located to a triangle of the neck. The conspicuous location and the frequently associated cosmetic problem create anxiety for both parents and family physicians, which often result in early presentation. [1, 2] In many tumors, however, symptoms and signs depend on the location, systemic effects of the etiopathology, and compression of important structures in the neck. [6] [7] [8] Neck masses could occasionally present diagnostic challenge in many resource-poor centers where affected children often present late and there may be a lack of sophisticated imaging facilities required for prompt and precise diagnosis. [9, 10] Consequently, although clinical assessment may result in straightforward diagnosis in many cases, histopathologic analysis of neck masses remains an important step in managing affected children even in centers with advanced diagnostic tools. [7, 11] Current information on the relative frequency of etiology and histopathologic analysis of infancy and childhood neck masses which may influence early institution of appropriate treatments are scant in this African subregion. [11, 12] In this study, we undertook a retrospective analysis of infants and children managed with neck masses over three years to determine the etiopathology and outcome of treatment.
Materials and Methods
This is a three-year retrospective study on neck masses in infants and children undertaken at the University of Benin Teaching Hospital between January 2007 and December 2009. During the period, the diagnostic evaluation protocol for neck masses included hematological, blood chemistry, and radiological assessments as well as obtaining tissue for histopathological analysis. The case files of 35 of 37 affected children managed during the period were retrieved from Medical Records Department. Thereafter, the biodata, side distribution of the masses, clinical conditions of the children at presentation, methods of biopsy, histopathology results, definitive treatment options, follow-up, and outcome were analyzed. In addition, clinical information was corroborated with request cards and the surgical day books of Pathology Department. Slides were also retrieved from the archives of the Pathology Department and when necessary, new slides were made from formalin-fixed and/or paraffin-embedded blocks. Children with acute inflammation of the neck and incomplete records were excluded from the study.
Statistical analysis
The data collated were entered into Microsoft Office Excel 2007 sheet and analyzed as counts, frequency, and percentages, while continuous data were expressed as mean/ standard deviation. The results are presented in simple Tables and Figures.
Results
A total of 35 children who were aged between one month and 16 years (mean, 8.1 ± 2.6 years) with a male : female ratio of 1.9 : 1 (23 males to 12 females) were managed with 26 (74.3%) acquired and nine (25.7%) congenital neck masses. As shown in Table 1 , 14 (40%) children had their masses located in the anterior triangle of the neck, 12 (34.3%) on right, and seven (20%) on the left. Bilateral/confluent mass was diagnosed in two (5.7%) children, including a child with superimposed infection of cystic hygroma who presented with features of respiratory obstruction [ Figure 1 ].
Except for the neck mass, 16 (45.7%) of the children enjoyed clinically stable health on presentation, but 15 (42.9%) were chronically ill and four (11.4%) were severely compromised clinically. Anorexia, weight loss, failure to thrive, anemia, and extensive scarifications of the mass by traditional healers were other presenting features in many children, especially those with malignant neck mass. Only 7 (20%) of the children who were at the early stages of the disease presented directly to the study center within the first week of noticing the neck mass. On the other hand, 13 (37.1%) were referred from private clinic, while 15 (42.9%) came from traditional and spiritual clinics after failure of response to treatment. This resulted in late presentation and advanced diseases in these children despite early detection of the mass.
Surgical excision alone was curative in 12 (34.3%) masses, while the others required additional chemotherapy and/or radiotherapy. Successful single-stage surgical excision was achieved in nine (25.7%) of the masses, while 15 (42.9%) required multiple excision due to recurrence and incomplete primary excision. On the other hand, incisional biopsy alone was possible in eight (22.9%) cases, while fine needle aspiration biopsy was done in three (8.5%). Children with lymphangioma (cystic hygroma) who presented with respiratory compromise due to superimposed infection and huge confluent mass had initial incision and drainage/antibiotics and repeated aspiration, respectively, before definitive surgical excision was undertaken. Sistrunk's operation gave excellent outcome in those with thyroglossal duct cyst, while additional combination antituberculous chemotherapy was used in those with tuberculous lymphadenopathy.
Of the entire specimens sent for histopathologic analysis, 20 (57.1%) were reported as malignant compared with 15 (42.9%) nonmalignant lesions. Malignant and nonmalignant tumors had equal sex distribution, but the incidence of malignant tumor increased with the age at which neck mass appeared in the children. The duration of neck mass before presentation did not, however, increase the incidence of malignant neck mass. Anterior triangle neck masses were mainly nonmalignant, 10 (28.6%), compared with four (11.4%) malignant submandibular/submental lymphadenopathy. There was, however, a near equal distribution between nine (25.7%) right and seven (20%) left malignant lesions [ Table 1 ]. Twelve (34.3%) of the masses were clinically diagnosed and histologically confirmed to be lymph nodes. Of the 12 lymph nodes, three each were reported as tuberculous lymphadenitis and Hodgkin's lymphoma, respectively. Two were reactive hyperplasia, while one each was Kaposi's sarcoma, chronic granulomatous lesion, metastatic carcinoma, and granulomatous sialadenitis.
Of the 20 malignant neck masses, Hodgkin's lymphoma accounted for nine (25.7%), while Burkitt's lymphoma accounted for five (14.3%). Others which accounted for two (5.7%) each were rare, as shown in Figure 2 . Tuberculous lymphadenitis was only diagnosed in lateral neck swellings. There was a near even distribution of nonmalignant lesions as thyroglossal duct cyst which was most common accounted for five (14.3%), lymphangioma for four (11.4%), and reactive hyperplasia and tuberculous lymphadenitis accounted for three (8.5%) each [ Figure 3 ]. Except those children in poor clinical condition before surgery, immediate postoperative conditions were uneventful. On followup, as depicted in Table 2 , children with nonmalignant lesions were cured with no mortality recorded, but two with lymphangioma had residual neck deformity which improved on physiotherapy. On the other hand, although surgery, chemotherapy, and/or radiotherapy were used in the management of malignant lesions, two (5.7%) children with Hodgkin's lymphoma succumbed to the illness because they presented very late, and three (8.6%) had residual deformity which also improved on physiotherapy.
Discussion
In this study, the majority of neck masses (74.3%) were due to acquired causes which corresponded with earlier studies [4, 5] in which congenital causes were reported to nonmalignant neck masses in this series, children with cystic hygroma, including a child with superimposed infection of a huge confluent mass did well on initial incision and drainage, aspiration, use of broad-spectrum antibiotics, and a definitive surgical excision, even though many cases required multiple excision due to incomplete primary excision. Similarly, Sistrunk's operation and additional combination antituberculous chemotherapy gave excellent outcome in those with thyroglossal duct cyst and tuberculous lymphadenopathy, respectively, as reported in earlier studies. [1] [2] [3] [4] [5] The place of physiotherapy in managing both malignant and nonmalignant neck masses, especially following surgical excision, cannot be overemphasized. In present review, all the residual postoperative neck deformity responded to physiotherapy, with significant improvement during follow-up. This is similar to earlier reports in which physiotherapy and reassurance of parents resulted in favorable outcome of postoperative neck deformity. [2, 4, 5, 8, [13] [14] [15] Cervical lymphadenopathy accounted for 34.3% of the neck masses which was similar to what was also reported by others. [1, 2, [12] [13] [14] [15] On histopathologic analysis, however, tumors of cervical lymph nodes in this review were found to be due mainly to tuberculous lymphadenitis and Hodgkin's lymphoma, with a few cases due to reactive hyperplasia, Kaposi's sarcoma, chronic granulomatous lesion, metastatic carcinoma, and granulomatous sialadenitis, unlike in other reports. [3, 16] Hodgkin's lymphoma (25.7%) and Burkitt's lymphoma (14.3%) were the commonest malignant cervical masses in this series which tallied with findings in other studies. [12] [13] [14] [15] Despite late presentation, all the children with Burkitt's lymphoma survived in this series, unlike those with Hodgkin's lymphoma of whom two succumbed to the illness during treatment, which was similar to earlier reports in this subregion. [17] [18] [19] [20] The majority of neck masses were acquired with many of them due to unsuspected malignant lesions in otherwise healthy children. Despite the late presentation of many children with the majority in advanced stages of the diseases, timely determination of histopathology influenced the prompt choices of definitive treatments which resulted in encouraging outcome. We recommend the need for public enlightenment campaign that will result in early referral of children with neck masses by parents/caregivers, traditional and spiritual healers, general practitioners, family physicians, and pediatricians for surgical consultation in this subregion. Efforts should be made to subject all neck masses to histopathologic analysis as many of them in otherwise healthy children may be due to malignant lesions. account for between 12 and 22% of cases. However, unlike other studies [13, 14] in which many neck masses were benign, more than half (57.1%) of cases were malignant and resulted in the 5.7% overall mortality recorded due to late presentation in this series. The sex of the patients did not significantly influence incidences of congenital or acquired neck masses diagnosed during the period. However, the incidence of malignant neck masses increased with the age of development of acquired neck masses, which was similar to reports by other authors. [12] [13] [14] Malignant and tuberculous lesions were diagnosed mainly in lateral neck masses, with a near equal distribution between right-and left-side involvement. Only 11.4% anterior triangle masses were confirmed to be malignant lymphadenopathy on histopathologic analysis. [12] [13] [14] [15] About half of the children (45.7%) were clinically stable at presentation, with cosmetic problem and the fears of malignant tumor as the indications for surgical consultation of some children. Despite obvious location of the masses, anorexia, weight loss, failure to thrive, and anemia had supervened in many children and were the indications for seeking surgical consultation in many cases, as also reported by others. [12, 14] Also, ignorance and religious beliefs played significant role in influencing late presentation as a large proportion of children presented only after failed response to traditional and spiritual remedy unlike what obtains in other regions. [1, 2] Consequently, only 20% of the children in this review presented directly to the study center within the first week of noticing the neck mass. [12, 14] The use of scarification and application of native concoction remain common modality of treatment of many ailments by African traditional healers. Prior employment of this modality of treatment was obvious in these children as extensive scarification marks were present on arrival in many children, especially those with malignant neck masses.
Moreover, late presentation resulted in 42.9% cases arriving chronically ill, with 11.4% in terminal stages of the diseases which corresponded with earlier observations in this African subregion. [5, 12, 14] Also, repeated excision due to recurrence and incomplete primary tumor excision and the additional use of combination chemo and/or radiotherapy were necessary in the management of malignant cases. [1, 12, 14] However, late presentation, the dangers of injury to vital structures in the neck, especially in those with recurrent masses, and cosmetic consideration influenced carrying out only palliative treatment, less-invasive biopsy such as incisional biopsy and fine needle aspiration biopsy in some cases, which were similar to the experiences of others authors. [2, 13, 15] The commonest nonmalignant neck masses in this study were thyroglossal duct cyst which accounted for 14.3% and lymphangioma which accounted for 11.4%. This finding corresponded with the reports of earlier authors. [4, 5] Although late presentation also affected children with
